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1. 1 NTRODUCTI ON AND BACKGROUND

The mlitary is one of the |largest purchasers of oil/water
separators in the United States. The nunber of separators
currently owned and operated by the U S. Arny is in the
t housands. A typical installation such as Ft. Carson has in

excess of 150. In recent years, it has become obvious that nmany
of the separators the mlitary has installed are not performng
as anticipated. [|nadequacies have often resulted from poor

desi gn, inproper selection of pre-manufactured, off-the-shelf
units, failure to adequately understand the character of

wast ewaters being treated or pretreated, and | ack of maintenance,
frequently caused by not providing convenient access to the
separator and its conponents. The sane problens are very comon
with field-constructed separators.

The Arny has historically purchased and installed separators
under the assunption that they have only an oil/water separation
problemto solve. However, the nost common mlitary applications
seldominvolve sinple oil and water m xtures. Waste streans
encountered frequently contain significant quantities of dirt,
cl eaning aids (detergents, solvents, etc.), fuels, floatable
debris (vegetation, light sticks, etc.), as well as various other
mat eri al s such as amunition and ammuni ti on casi ngs, bolts,
beverage cans and other itens common to mlitary equi pnent and
activities.

The wi despread failure of oil/water separators in the mlitary
is frequently the result of inproper or inadequate nmaintenance.
Oten these systens are not designed or installed to provide for
conveni ent access or mai ntenance. Many separator designs have
only manhol e access ports, and sone have been found installed
conpl etely bel ow paved surfaces with small access ports. These
factors assure that tinely and effective maintenance is not
possi bl e.

It is conmon for separators to discharge to one of three
| ocations: an industrial sewer, a sanitary sewer, or to the
envi ronnent via sone portion of the stormwater drainage system
It should be noted that nmany pre-nmanufactured separators, and
sone field-constructed units designed by engi neers, have
provi sions for bypass to stormmater drainage. Different
di scharge | ocations can place very different effluent
requi renents on the separator, with the industrial sewer being
the nost lenient, and the environnment the nost strict. The
desi gner shoul d know exactly where the separator effluent wll be
goi ng, and design for the standards and regul ati ons governi ng
that particular system D scharging the nost common oil/water
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wastes found on Arny installations to the environment wll
generally require that the treatnent unit be designed for nore
than sinple gravity separation.

These consi derations, along with new environnental regulations
and the wi despread failure in performance of oil/water separators
at Arny installations, are the inpetus for this ETL

1.1 Sources of Waste

The nbst comon sources of wastewater requiring pretreatnent
or treatnent for oil or grease separation are associated with
vehi cl e mai ntenance activities. Wthin a typical notor pool or
aircraft hangar, there are nunerous areas which produce
wastewaters that will require treatnent. Wastewaters fromthese

sources will comonly be intermttent in flow pattern, contain
grease, oil and other floating or floatable Iiquids, floating
debris, settleable solids including soil, mechanical conponents

of vehicles, and other materials having a specific gravity
greater than that of the wastewater. C eaning aids such as
detergents, solvents, and fuels, wll commonly be present. Figure
1-1 shows a breakdown of the various areas in which wastes are
produced, as well as particular wastes produced in each area. The

"source" is described further by a partial |listing of the
contam nants which are frequently present in the wastewater or
"runoff.” This ETL in no way covers every possible waste or

waste streamthat may enter an oil/water separator. Those |isted
are only the nost common. The designer shoul d al ways consi der
where the separator is to be placed and what type of waste stream
will be involved. Also, source control should be enphasized to
the greatest extent possible. A discussion of sonme of these
areas follows. It is critical that the designer understand the
process generating the wastewater. This requires know edge of
the activities, equipnent, and procedures being utilized in the
process.

1.1.1 Hardstand Drai nage

Drainage frominterior and exterior hardstand areas will occur
during "wash down" of the area, fromvehicle wet cleaning
activities, spillage or |eakage of oil or cleaning agents, and
during a stormevent. These activities generally produce a
wast ewat er stream consi sting of |arge volunes of water, dirt
whi ch has accumul ated on the hardstand area, and possibly snal
gquantities of oil fromleaking vehicles or overflow ng drip cans.

1.1.2 Drip Cans
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Cans placed under vehicles to capture oil |eaks are often |eft
exposed to rainfall. The oil and water m xture that results is

frequently enptied into an oil/water separator. |f unchecked for

an extended period, drip cans may overflow and m x with drai nage
fromthe rest of the hardstand area.

——  MISSILE AND AIRCRAFT MAINTENANCE FACILITIES - Qil, Water, Degreasers
L FLOOR DRAINS - Water, Oil, Oil-Sorb, Dirt, Detergents, Solvents

——  WASHRACKS - Water, Qil, Dirt, Detergents, Debris, Hydraulic Fluids, Solvents

POL STORAGE DRAINAGE - Oil, Water, Anti-Freeze, Fuel

——  FUELING AREAS - Fuel, Stormwater, Dirt
—  HARDSTAND DRAINAGE - Dint, Stormwater, Qil

——  DRIP PANS - Oil, Water, Ice
}——  GREASE RACKS - Anti-Freeze, Oil, Waler, Hydraulic Fluids

F—— SPILLS, LEAKS & SECONDARY CONTAINMENT

OIUWATER SEPARATOR

Figure 1-1 Sources of Waste

1.1.3 Fueling Areas

Waste streans fromfueling areas may include fuel as a result
of spills, and dirt and water fromthe surroundi ng hardstand.
Al so, troops may clean and flush fuel containers in this area.
Purgi ng and cl eaning of fuel transport equipnent is a najor
source of wastewaters requiring POL product separation at nmany
Arny installations. These activities result in |arge quantities
of fuel and water entering the waste system

1.1.4 POL Storage
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PCL storage wastes result fromspills, |eaking containers, and
stormnvater intrusion. Waste oil and anti-freeze, normally stored
in 55 gal drums, are the two nbst comon substances found in POL
storage areas. Oten, these waste druns are stored w t hout
adequate protection fromrainfall. Stormmvater can then intrude,
overflow the druns, and the resulting m xture will enter the
dr ai nage system

1.1.5 G ease Racks

G ease racks allow vehicles to be elevated for inspection and
mai nt enance purposes. Mintenance perfornmed typically involves
radi ator repairs, lubrication and oil changes. These processes
may result in spilled anti-freeze and oil. Stormwater will also
contribute to the waste stream as nost el evated grease racks are
uncover ed.

1.1.6 Floor Drains

Drai nage fromfloor drains in an indoor maintenance bay or
hangar woul d typically result fromeither wet cleaning of the
fl oor, wet maintenance cl eani ng of nechani cal areas on vehicles,
or spills. Qs and solvents are the nost conmon substances
spilled. Residuals of these spills, along with "oil-sorb"” (both
new and used) and dirt, will enter drains when the floors are
cl eaned. Al so, detergents used by the troops to assist in
cleaning will enter the drai nage system

1.1. 7 Washr acks

Perhaps the nost likely areas in which to find oil/water
separators are vehicle washracks. Wastes produced fromthe
washi ng process include water, dirt fromthe exterior of
vehicles, oil that has spilled or |eaked onto vehicle exteriors
surfaces, lubricants and other fluids fromthe interior, various
floating debris resulting from poor housekeeping, and detergents
used in the cl eani ng process.

1.2 Vehicle O eaning and Mi nt enance
1.2.1 Tactical Vehicles

Most major Arny installations require maintenance and repair
on | arge nunbers of tactical vehicles. An inportant elenent of
Arny vehicl e mai ntenance (both land and air) is interior and
exterior cleaning. The exterior of a vehicle nust be clean for
i nspection purposes, locating | eaks or damaged parts, and to nake
necessary repairs. Mny Arny installations have central vehicle
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wash facilities which provide for exterior cleaning of tactical

| and vehicles. Even with central vehicle wash facilities, it is
comon for many installations to allow individual battalion and
ot her notorpools to retain exterior washing facilities wthin the
nmotor pool area. These are frequently used for both maintenance
and exterior "final or cosnetic cleaning". WMtorpool washracks,
as stated earlier, are a very common | ocation for oil/water
separ at or s.

Mai nt enance on tracked vehicles includes both interior and
exterior washing, and lubricating fluid (POL) changes. During
wet weather, a tracked vehicle may carry over 900 kgs (2000 | bs)
of nmud back fromthe training area. Typically, during
mai nt enance, the engine pack is pulled, fluids are transferred,
and the hull, engine, transm ssion, and other mechani cal
conponents are washed. \Wheel ed vehicles also require washing and
fluid changes.

1.2.2 CWF scheduling and Use

The Central Vehicle Wash Facility (CVYW) was devel oped by CERL
in the 1970's to allow the exterior of tactical vehicles to be
cleaned in an efficient and environnentally safe manner. A CVWF
consists of various structures for washing tactical vehicles and
a wastewater treatnment systemfor recycling the wash water. At
installations with CWFs, troops should nmake every effort to
schedul e and use the CWF for all exterior cleaning. Prohibiting
vehicle exterior washing in the notorpools can elimnate one
entire wastewater stream CVW wastewater is generally of such
poor quality that pretreatnent is uneconom cal and inpractical.
Ext erior washi ng produces high vol unes and sedi nent | oadi ngs, and
both characteristics nmake pretreatnent uneconom cal at nobst
installations. Reserve and National Guard activities are simlar
in nature, but are frequently nmuch smaller in scale.

1.2.3 Aircraft

The mlitary has unique rotary-wng aircraft, specifically
desi gned and manufactured for conbat use. These aircraft have a
speci al chem cal agent resistant coating (CARC) paint on exterior
surfaces which is porous and difficult to clean. The bucket-and-
brush nmethod is the nost commonly used cl eani ng procedure for
these aircraft, and often, spot painting and other nai ntenance
activities are perforned at the sane site. The cl eaning products
used in conbination with grease, oil, carbon, paint, and other
materi als washed fromaircraft surfaces and nechani cal conponents
produce an extrenely conpl ex waste stream whi ch may nake
pretreatnment difficult.
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Wast e streans produced from mai ntenance and cl eani ng of
mlitary fixed-wing aircraft can differ greatly fromthat of
rotary-wing. Due to the type of flying, fixed-wing aircraft
generally do not get as dirty as rotary-wing aircraft. |In
addition, they rarely have CARC paint on exterior surfaces. One
woul d expect the waste water produced here to be nmuch | ess
conpl ex.

1.2.4 d eaning Mthods

Both | ow pressure, cold water (LPCW and hi gh pressure, hot
wat er (HPHW nethods are used on mlitary installations.
Detergents are nornmally used in conjunction with the LPCW net hod,
along with large volunes of water. HPHWwashers can either
reduce the use of cleaners or elimnate their need altogether.
Sonme studies on hot water washers used for aircraft cleaning show
that the use of solvents for cleaning can be reduced by as nuch
as 80 percent. HPHWwashers al so decrease both cleaning tinme and
water usage. This results in a significantly |lower flow rate,
and sinpler wastewater for treatnent.

1.2.5 Chemcals and C eani ng Agents

Gravity oil/water separator performance will be dramatically
reduced when wastewater contains chemcally enmulsified oils.
Emul sification is usually due to the presence of detergents or
ot her cleaning agents. Mechanical enulsification caused by
agitation in washing is normally less of a problemfor gravity
separation. There are currently no organi zed, Arny-w de efforts
to reduce the type and anount of cleaning aids in use. However,
it is anticipated that 2 recent Executive Oders, E. O 12856,
"Federal Conpliance with Right-to-Know Laws and Pol | ution
Prevention Requirenents”, and E. O 12873, "Federal Acquisition,
Recycling, and Waste Prevention", will force Arny installations
to reduce the use of cleaning agents which are harnful to the
environnment. In many instances, installations have notor pools
whi ch use cl eani ng products which are avail abl e through the GSA
system mlitary procurenent chain, or fromlocal autonotive
suppliers. The infornmed use of HPHW cl eaning systens can greatly
reduce the use of cleaning aids.

1.3 Characterization of Sludge and Soli ds

The sl udges and solids renoved fromoil/water separators
exhi bit certain characteristics, both of which the designer and
operator should be aware. | nappropriate disposal of these
sl udges may create significant environnental problens. Mst
instal l ati ons have di sposal nethods which consist of either
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landfilling or uncontrolled dunping. D scussion of three
regul at ed sludge characteristics follow. For further
informati on, see Section 2 on Environnental Laws and Regul ati ons.

1.3.1 Total Petrol eum Hydrocarbons

Legislation controlling the I evels of Total Petroleum
Hydr ocarbons (TPH) in sludges to be |and applied is becom ng nore
strict. Some states are reducing maxi mum TPH |l evel s to 10 ng/ kg.
Past studi es have shown TPH | evels are often nore than 20, 000
nmg/ kg in oil/water separator sludges. These regul ations
represent future trends. Most states are becom ng nore concerned
with oil and groundwater contam nation, and as they beconme aware
of Arny practices, they will in all probability tighten other
standards as wel|.

1.3.2 Free Liquids

Current regulations require that waste di sposed of f in a
landfill, either hazardous or non-hazardous, have no free
liquids. The presence of free liquids is determ ned by a "Paint
Filter Liquids Test". (Reference for test) Mst separator
sl udges have free liquid when they are renoved for disposal and
woul d not pass this test.

1.3.3 Ignitibility

Current regulations also require that wastes have a fl ash
poi nt greater than 60°C (140°F). Past studi es have shown that
sone separator sludges have a flash point | ess than 60°C, which
is a hazardous waste characteristic. This is generally due to
hi gh | evel s of petrol eum products found in the sludge.

1.4 Stormnater Runoff
Hi storically, oil/water separators have been installed to

treat runoff frommlitary industrial areas having significant
guantities of stormvater. Wiile this may seem of insignificant

concern, the followng exanple is used to illustrate. Consider a
separator with a surface area of 2.32 n? (25 ft2). During a 2.54
cm(1-inch) rainfall, the water that enters fromthe separator

surface alone is insignificant in relation to the size and depth
of the separator. However, if one takes into consideration the
anmount of surface area of the surroundi ng hardstand that drains
into the separator, which may reach 2.83 hectares (7 acres) or
nore, one can easily see how quickly the volune of water

mul ti plies.
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Huge quantities of stormwater such as those descri bed above
create two problens. First, nost separators do not have the
capacity to handle large surges in flow. Therefore, water
| eavi ng the separator has not had adequate detention tine,
resulting in poor treatnment. This can cause nmuch of the
previously accunmul ated oil to be flushed fromthe separator. The
second problem conmes fromthe flushing of |arge quantities of
oily wastes into sanitary sewers, and the effect that has on
wast ewater treatnment plants. Most regulatory agencies require
that water |eaving a separator be directed to a treatnent plant
for further treatnent. Wile the discharge from one separator
shoul d not adversely affect a treatnent plant, an installation
with nmultiple separators can override the plant's capacity during
a significant stormevent. Rather than route stormater through
a separator, other nethods of detention can be used for
treatment. These nethods are not a topic for this ETL. While
the stormnvat er inflow probl ens descri bed above are conmon at nost
installations, there are sone areas where it would not be a
problem Areas where yearly precipitation is | ow would be an
exanpl e.

1.5 New vs. Retrofit Design

In sone cases, rather than purchase or design a new separator
an existing separator may be retrofitted. The designer should
carefully consider the various options and wei gh the costs before
maki ng this decision. One should take both mai ntenance and
effluent requirenents, as well as design costs, into account. The
designer is cautioned regarding conmercially avail abl e
"performance enhancers", such as parallel plates, inclined tubes,
coalescing filters, and other neans of inproving performance or
i ncreasing capacity of an existing separation chanber. Mst of
t hese performance or capacity enhanci ng options have severe
operation and mai ntenance inplications for the user.

2.  ENVI RONMVENTAL LAWS AND REGULATI ONS
2.1 Federal Statutes and Regul ations

The environnental regulations discussed in this section wll
focus on federal statutes and regul ations. Federal regul ations
that are of primary interest include the Clean Water Act, the
Clean Air Act, Federal Facilities Conpliance Act of 1992, and the
Resource Conservation and Recovery Act. The designer wll be
responsi ble for ensuring that all designs conply with federal,
state and local regulations. It is |likely that the designer wll
be required to conply with nore stringent state or | ocal
regul ations (e.g. sone states classify used oil as a hazardous
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wast e even though federal regulations do not unless it exhibits a
hazardous characteristic or is mxed with hazardous waste such as
sol vent s) .

The followng list of environnental |aws and regulations is
not a conplete and exhaustive list. State and |ocal regul ations
are not included due to variability and space constraints.

(1) dean Water Act (CWA), Public Law (P.L.) 92-500, as anmended
by P.L. 95-217, P.L. 95-576, P.L. 96-483, P.L. 97-117, and P.L
100-4; 33 U.S.C. 1251.
(a) 40 CFR 110: Discharge of Ql
(b) 40 CFR 112: Q| Pollution Prevention
(c) 40 CFR 122: EPA Adm nistered Permt Programs: The
Nat i onal Pol |l utant Di scharge Elimnation System
(d) 40 CFR 125: Criteria and Standards for the National
Pol | utant Di scharge Elim nation System ( NPDES)
(e) 40 CFR 403: GCeneral Pretreatnent Regul ations for
Exi sting and New Sources of Pollution

(2) Resource Conservation and Recovery Act (RCRA), P.L. 94-580:
(a) 40 CFR, Parts 260 through 268.
(b) 40 CFR 280: Underground Storage Tanks (USTS).

(3) Hazardous and Solid Waste Act, P.L. 98-616.
(4) dean Air Act (CAA), P.L. 101-549.

(5) Federal Facility Conpliance Act (FFCA) of 1992, P.L. 102-
386.

(6) Arny Regulation (AR) 200-1, Environnental Protection
and Enhancenent (Chapter 3).

2.2 Background

Ol /water separators are a very common treatnent system and
have variabl e applications on Arny installations. 1In the |ast
decade, a greater enphasis has been placed on the proper
permtting and regul ation of oil/water separators treating
st ormnvat er and non-stormvat er di scharges (40 Code of Federa
Regul ations (CFR) 122 & 125). The designer shoul d be cogni zant
of the environnental regulations that may i npact the design of an
oi |l /water separator. Nuneric effluent limts (e.g. oil & grease,
COD, TCC, BOD, pH ) are not in-place nationally (federal
standards) for stormwater discharges except for sone limted
industrial activities. However, state and | ocal regul ations
(with nuneric limts) do exist and may be restrictive on the
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quality of effluent that may be discharged froman oil/water
separator whether it is discharged to a NPDES permtted storm

wat er systemoutfall, or to a publicly owned treatnment works
(POTW. The Federal Facility Conpliance Act (FFCA) does not nake
federally owned treatnent plants (FOTWs) totally equivalent to
POTW s but has reduced the uncertainty of applicable regul ations.
The FFCA prohibits the introduction of any pollutants that are
classified as hazardous wastes. Furthernore, AR 200-1, par. 3-
3.e (1) requires that all Arny installations conply with
pretreatnent regul ations applicable to POTW, even if the
wastewater is treated by a FOTW The designer should review this
regul ation and 40 CFR 403 for the specific requirenments. Table
1-1 below lists the typical operating scenarios that may be
encount ered, and provides regulatory requirenents for each.

Table 1-1 Permit Requirements for Different Operating Scenarios.

O/W Separator ==> Discharge to ==> Need Permission

Effluent POTW/FOTW from POTW and meet
pretreatment
standards

0/W Separator ==> Pretreatment of ==> Discharge to ==> Permission &

Effluent Emulsions, Metals POTW/FOTW Pretreatment
O/W Separator ==> Discharge to ==> File Notice of
Effluent NPDES Permit- Intent with
ted Municipal certifications
Storm Sewer
System
0O/W Separator ==> Discharge to ==> Permit Req’'ts up
Effluent Non-Municipal to Discretion of
Storm Sewer Regulator
System
O/W Separator ==> Discharge to ==> NPDES Permit
Effluent Creek or Drain- Required
age Wway

2.3 Source of Waste Streans

Flow to oil/water separators can be classified into two
general types of waste streans for mlitary applications.

a. Interior Waste. |Interior waste streans are conprised
entirely of industrial or process water, or washdown type
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drainage with no sanitary or stormwater included. Typica
sources for this type of waste stream m ght include petrol eum

oil and lubricants (PCLs), and water and grit flushed down fl oor
drai ns during equi pnent mai nt enance and washing activities. The
flows fromthese sources are relatively snmall conpared to outside
sources inpacted by rainfall and runoff. Appropriate discharge
woul d be to a sanitary sewer system provi ded that acceptable
treatment was provided by the oil/water separator, and there were
no hazardous wastes present. The separator effluent will be
subject to pretreatnent requirenments (40 CFR 403) if the sanitary
sewer systemis connected to a FOTWor POTW (AR 200-1, Chap. 3).
A FOTW has typically been effluent regulated (biotoxicity and
NPDES), and not as much enphasis was pl aced on pretreatnment at
the source unless it inpacted the biosolids or treatnent
processes. Current regulations (FFCA & AR 200-1) no | onger
support the policy of regulating the treatnment plant effluent
only.

b. Qutdoor Waste. Qutdoor waste streans are conposed of
stormwater flows that may or may not include non-storm water
sources (e.g. notor pool parking with wash facility). The waste
stream woul d be generated by outside naintenance activities
(washdown) and woul d have the added di sadvantage of the storm
water flow WAste would consist of a variety of POLs, grit and
debris. It is questionable if regulators would permt discharge
of oil/water separator effluent to a NPDES permtted storm water
outfall since there would be non-stormwater constituents.

Current federal regulations would indicate that stormater
di scharge to a NPDES permtted stormwater outfall is permssible
fromlarge parking areas (aircraft aprons, vehicle or tank
par ki ng areas) assum ng the effluent has been certified as tested
and evaluated for non-stormwater flows [57FR41244 (Feder al
Regi ster)]. Sone non-stormwater discharges are permssible if
the water does not contain detergents, toxics, or hazardous
materials [57FR41241]. This nust be discussed in the stormwater
pol lution prevention plan and approved by the state or federal
regul at ors.

2.4 Characterization of Waste

It is essential that the designer attenpt to determ ne the
type of waste that will be entering the oil/water separator.
Mlitary installations are not typically permtted (RCRA Part B)
to treat hazardous waste in oil/water separators whether the
discharge is to a sanitary sewer or stormsewer system Lack of
avail abl e informati on on waste characteristics is the nornal
scenari o faced by the designer. Engineering judgenent should be
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used to design an oil/water separation systemthat wll neet
NPDES (40 CFR 122 & 125) and state and | ocal regulations. If any
doubt remains after initial investigations (field, interviews,
literature) on the type of waste that will be discharged to the
oi | /water separator, testing should be conducted prior to design.
The wastewater or stormwater should be eval uated during design
to ensure the liquids and/or solids entering the separator are
not hazardous in accordance with 40 CFR 261 and state

regul ations. The liquid and/or solid may be hazardous if it
exhibits a characteristic of ignitibility, corrosivity,
reactivity, and/or toxicity (40 CFR 261. 20-261.24). Furthernore
these "wastes" may be hazardous if listed (F, K, P, U according
to 40 CFR 261.30-261.33 or if it is a mxture containing listed
wast e.

It is inportant to note that used oil is typically considered
hazardous if it contains over 1000 ppm of hal ogens (40 CFR
279.11). Furthernore, if the liquid and/or solids fail the
Toxicity Characteristic Leachate Procedure (TCLP) for nmetals (40
CFR 261 Appendix I1), pesticides or solvents, the waste would be
consi dered hazardous. |If influent waste is hazardous,
installation of an oil/water separator nmay not be appropriate.
Ol /water separators may constitute hazardous waste treatnent
which requires a RCRA Treatnent, Storage or Disposal Facility
(TSDF) permt. Simlarly, oil storage may be prohibited under
RCRA unless the mlitary installation is permtted under RCRA as
a TSDF.

Under ground Storage Tank (UST) regul ations (40 CFR 280) exenpt
oil /water separators from being defined as an UST. The exenption
does not apply to separate waste oil storage tanks. Waste oi
tanks may be required to neet specific design standards. State
regul ators should be consulted on these issues.

The information provided may seem nore appropriate for the
installation or waste generator, but the designer is responsible
for designing a treatnent system which conplies with federal and
state reqgqul ations. The designer should ensure that the system
wi |l not add undue regul atory burden on the mlitary
installation.

2.5 Definitions

a. Muinicipal separate stormwater system A neans of
conveyance or system of conveyances (including roads with
drai nage systens, nunicipal streets, catch basins, curbs,
gutters, ditches, man-nmade channels, or stormdrains) which is
designed to collect or convey stormnvater. The storm water system
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is publicly owned and is not a conbined sewer or a part of a POTW
(40 CFR 122. 26).

b. Waters of the United States. The term"waters of the
United States" is a very enconpassing requirenent and nost bodies
of water, (e.g. wetlands, rivers, streans and interstate waters)
are covered by 40 CFR 122.

2.6 Point of Discharge

The desi gner nmust determ ne where the effluent fromthe
oil/water separator will be discharged. Effluent discharged to a
NPDES permtted stormmvater systemor outfall wll not need an
i ndi vidual permt but the existing permt for the outfall may
need to be anended to account for the new contri bution. The
followng topics briefly outline the federal requirenents for
di scharges to stormwater systens:

a. Non-nunicipal separate stormsewers [40 CFR 122.26 (a)
(6)]. Stormwater discharges associated with an industri al
activity entering a stormwater systemthat is not a separate
muni ci pal systemmay require a NPDES permt at the discretion of
the reqgul atory agency. State progranms may be even nore
restrictive on permtting requirenments for stormwater discharge.

b. Discharges through nunicipal separate storm sewer systens
[40 CFR 122.26 (a)(4)] may not require a permt at the source
(oil /water separator effluent) but the municipal outfall wll be
permtted. The governnent is not relieved of effluent standards
sinply because the discharge is to a separate nunicipal storm
sewer system There are still reporting requirenents, site
pl ans, hydrol ogic data, testing and certifications that will be
necessary to ensure that the stormwater does not contain non-
stormwater discharges. The installation is required to file a
Notice of Intent with the regulators for all stormwater
di scharges associated with industrial activities [57FR41239].

If the oil/water separator discharges effluent to a sanitary
sewer systemtreated by a POTWor a FOTW there may be industri al
pretreat nent standards (40 CFR 403) that nust be net. Most
installations do not have the capacity to treat stormnater at the
wastewater treatnment plant. Therefore, it is essential tolimt
the wastes going into industrial or sanitary sewers to non-storm
wat er .

2.7 Regul ations Applying to Design
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a. Flowthrough oil/water separators are not regul ated as
under ground storage tanks (40 CFR 280.10 & 280.12) since they are
regul at ed under section 402 & 307(b) of the Cean Water Act for
wast ewat er .

b. Flowthrough oil/water separators that have integral waste
oil storage are not regul ated under 40 CFR 280 as an under ground
storage tank (UST), because the storage is a part of the
treatment unit. However, a separate underground waste oil tank
over 416 liters (110 gal) would be regulated as a UST (40 CFR
280.10). Punping to an aboveground waste oil storage tank should
be considered by the designer as it would elimnate regul ation as
a UST.

2.8 Disposal of Waste G| and Sl udge

Di sposal of waste oil and sludge is an installation or base
responsibility. However, the designer should be aware of the
regul ations to ensure that the oil/water separator is not
operating in violation of federal, state or |ocal |aws. Hazardous
wast e should not be allowed to discharge to the oil/water
separator, and wastes generated by the oil/water separator nust
be managed in accordance with environnmental regulations. This
woul d i ncl ude:

2.8.1 Non-hazardous Sl udge

Bul k or non-containerized |iquid waste may not be renpoved from
the separator and placed in a nmunicipal solid waste landfill in
accordance wth 40 CFR 258. 28 unl ess the waste i s househol d waste
(excludi ng septic waste) or |eachate or condensate derived froma
[andfill unit. Liquid waste neans any material that is
determned to contain "free liquids" as defined by the EPA' s
Paint Filter Liquids Test, Method 9095, EPA Publication SW 846.
Therefore the Iiquid waste nust be dewatered or solidified and
di sposed of in accordance with federal and state regul ations.

2.8.2 Hazardous Sl udge

Hazar dous sl udge generated by the oil/water separator cannot
be | and applied without first undergoing treatnment to conply with
the |l and disposal restrictions of 40 CFR 268.

2.8.3 D sposal of G| and Petrol eum Products

This is a base or installation function or responsibility.

Used oil is typically excluded as a hazardous waste unless it
fails the TCLP for netals, pesticides, or solvents. Utimte
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di sposal or recycling is inportant in determ ning what

regul ations apply. G sent to a recycler has different

requi renents than oil that is sent for energy recovery or to a
furnace or boiler for burning (40 CFR 279). This is beyond the
scope of this ETL and responsibility rests with the installation
or generator.

2.8.4 Reportable Quantities

The installation is responsible for reporting rel eases of
hazar dous substances to the stormmvater systemin accordance with
40 CFR 117 and 40 CFR 302. Releases to navigable waters nust be
reported under 40 CFR 112 and 40 CFR 302. Perm tted rel eases
(releases within limts established in NPDES permts) do not need
to be reported.

2.9 Air Pollution Requirenents

There are no federal regulations at this tinme which require
that oil/water separators be covered or have off-gas treatnent
for volatile organic conpounds. The state and local air quality
regul ators have been promul gating rules that m ght require vapor
tight covers equipped with closed vent systens that direct vapors
to an air pollution control device. The South Coast Air Quality
Managenent District (SCAQW) was contacted to determne if vapor
control and treatnent was required. Rule 1176 of the SCAQVD
requires oil/water separators to have covers at oil production
fields, refineries, chemcal plants and industrial facilities
handling petroleumliquids. A closed vent systemwth air
treatnent (e.g., a carbon colum) would be required if volatile
organi ¢ carbon em ssions exceed 500 ppm Jet fuel or gasoline
m ght violate this criteria but diesel fuel would not be nmuch of
a concern. The designer shall contact the state and |ocal air
quality boards to determne the criteria for covers and vapor
treatment needed at each installation.

2.10 Spill Prevention Control and Counterneasure (SPCC) Pl an
Designers should notify the installation that the SPCC pl an

may need to be anended when oil/water separators with waste oi

storage are constructed. Revisions are required when conditions

outlined in 40 CFR 112 are net.

3. SELECTI ON AND DESI G\

3.1 Design Criteria
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As with any water treatnment process, the designer must obtain
t he best possible information concerni ng wastewater influent,
operation and mai ntenance of equi pnent, and the effl uent
requi renents. These considerations will have inpact on capital
costs, performance, and operation and mai ntenance costs of the
constructed system

The information contained in this section concerns oil/water
separators designed for the renoval of oil and other |iquids
having a specific gravity less than that of water. The effluent
will comonly require further treatnment prior to final discharge.
As noted earlier, design of oil/water separators for nost
mlitary wastewaters will commonly require consideration of
settl eable solids and the use of cleaning aids or detergents. A
designer will have two options; (a) design the separator, or (b)
select froma nyriad of comercially avail abl e prefabricated
systens. Either choice involves a nunber of essenti al
consi derati ons:

(1) The separator nust have capacity for settleable solids in
nmost applications.

~(2) It nmust be readily accessible for maintenance and
i nspection. Visual inspection and probing for solids levels is
critical to good operation.

(3) Reliable oil renmoval fromthe surface of the separation
chanber is a frequent problemw th both commercially avail able
units and specially designed separators. Currently, the nost
satisfactory nmethod involves suction renoval by installation
personnel using equi pnent which is normally used for cleaning
catch basins. This equipnent is comonly referred to as a
"vacuum or vac-all" truck.

(4) Accessibility is essential for renoving and mai ntai ni ng
many of the performance enhanci ng configurations such as parall el
pl ates, tubes, coalescing filters, and ot her devices inserted
into the separation chanber. These devices will require frequent
cl eaning. Renoval for cleaning with high pressure cleaning
equi pnent is the procedure of choice. Ceaning in place requires
taking significant health and safety risks, providing proper
support equi pnent, and many other difficulties.

Sone state regul atory agenci es have recogni zed the i npact of
oi |l /water separators on biological treatnent processes and have
expanded installation NPDES permts to include effluent and
pretreatment standards at individual separators. Environnental
regul ati ons are addressed in Section 2.
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3.1.1 Influent \Wastewater Characteristics

The characteristics of interest are flow rate, settleable
solids content, quantity and type of oils and greases present,
wast ewat er tenperature and viscosity, and other contam nants
affecting the operation of the treatnent system Specifically,
one needs to know the formof the oil, (ie., free oil,
emul sified oil, or dissolved oil), the specific gravity of the
oil at design tenperature, the specific gravity of the water at
design tenperature, the pH of the wastewater, the size of oi
droplet to be renoved, the quantity of settleable solids (grit
and ot her heavy debris such as machine parts, anmunition casings)
and the quantity of floating solids (plastic, grass, beverage
containers, etc.). Wstewaters containing significant quantities
of chemcally enmulsified oils cannot be successfully treated by
gravity separation. These wastes require chem cal treatnent and
flocculation followed by dissolved air floatation to adequately
remove the oils. These systens are outside the scope of this
ETL.

(bt ai ni ng actual data on influent characteristics for a
specific design will be inprobable if not inpossible. Even if
data were available, the information may not represent long term
conditions due to the type of sanpling procedures used (probably
grab sanpl es) and because of the obvious variable conditions at
nost sites. The designer nust assune val ues for nost of the
paraneters needed for the design. The type of facility
generating the wastewater is of prinme inportance for estimating
characteristics of the wastewater to be treated. Facilities wll
range from"very dirty" exterior wash racks for tracked vehicles
torelatively "clean" oily wastewater frominterior mssile
mai nt enance shops. Each facility will produce wastewaters with
significantly different characteristics. This ETL will not
identify all types of separators or provide absol ute design
paraneters since the designer will encounter a broad range of
applications for different facilities. QGuidance will be provided
for sone of the nore common types of applications (e.g. notor
pool s). However, it will be incunbent upon the designer to
adequat el y define wastewater characteristics for design. It is
the designer’s responsibility to obtain the best avail able data
fromthe user, the Directorate of Public Wrks (DPW, or the Base
G vil Engineer (BCE), or to use sound engi neering judgenent in
assum ng val ues for those characteristics where data is
unavai l abl e or unattai nabl e.

Because of the varying characteristics of wastewater, the
design of a treatnent facility nust be tailored to the specific
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application. One should not sinply estimate the flow rate and
choose a prefabricated separator based on that paraneter al one.

The designer is cautioned that renoval of contam nants ot her
than grit, oil and grease, and reasonable anmounts of floating
debris is not within the scope of this ETL. Git, oil and grease

will likely not be the only contam nants present in the
wastewater. Sone facilities requiring an oil/water separator
wi |l have very conplex wastes. It is also inportant to renmenber

that no gravity separation device will have a significant inpact
on di ssol ved organi cs, which create biochem cal and chem ca
oxygen demand (BOD and COD). |If there is evidence of this, or if
t he desi gner suspects that other regul ated contam nants (eg.,

sol vents, phenols, heavy netals, etc.) may be present, then those
situations nust be dealt with as a separate issue.

3.1.2 Flow Rate

The activities producing a wastewater streamrequiring sone

formof pretreatment will normally be di scontinuous in nature.
Mnimumflow rates will frequently be at or near zero. Peak flow
rates can be encountered for several hours, and will normally be

the flow rate of interest for design purposes. Extended periods
of zero or low flow can create septicity problens with many
separators. This is especially true for applications having

di ssol ved organic material susceptible to biodegradation. It is
not uncomon for pretreatnent devices to receive |low flows for
several days, possibly weeks, while mlitary units are depl oyed
for training or other purposes.

The design influent flowrate will be determ ned by the |arger
of two contributing flows, stormwater run-off and oi
contam nated wastewater. The stormmater flowate can be
cal cul ated by the Rational Method using the appropriate "I" val ue
for the area under consideration and a 10-year storm frequency,
or other frequency as required by |ocal regulatory authorities.
The contam nated wastewater flowate can be determ ned fromthe
process generating it. At a wash rack for exanple, the nunber of
wash points tinmes the nozzle flowate at each wash point is the
total flow The nozzle flowate can be nmeasured, using a bucket
of known vol une and a stopwatch, or estimated using the follow ng
formul a:

Q= 29.7(d?) (P9 Equation 1
Wer e:
Q=flowate in gallons per mnute,
d = diameter of orifice in inches, and
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P = pitot or velocity pressure in pounds per square inch.

Equation 1 is an enpirical formula found in standard
hydraul i cs textbooks. Renenber that "d" is the dianmeter of the
orifice of the nozzle or other restriction (such as a val ve) and
not the dianeter of the hose or pipe.

At many Arny installations, the flow from stormwater run-off
is significantly higher than the process stream Current
environmental regulations related to stormvater discharges wll
greatly curtail the practice of designing oil/water separators
(fromindustrial areas) to discharge effluent to stormsewers or
drai nage ditches. It wll be required to discharge the effluent
to sanitary or industrial sewers for further treatnent. The
di scharge fromeven a single separator serving a |large area
during a significant stormevent can have a profound effect on
the treatnment plant. One can see that the conbined effects of
mul tiple separators treating stormnvater flows connected to a
sewer systemcan be detrinental to treatment plant operation. Not
only is extraneous water added to the sewer, but the high flow
rates caused by stormmater tend to flush out the separators
addi ng significant quantities of oils and greases to the sewer
system which then nmay cause problens at the treatnent plant. On
all future designs, it shall be Corps policy that stormwater be
excluded fromthe oil/water separator treatnment systemto the
maxi mum extent practical. Thi s statenment obviously cannot apply
where stormnvater is contamnated with oils or other floatable
material fromparking lots, notor pools, airfields or simlar
sources. However, it can be acconplished by |ocating these
facilities within buildings, as with interior maintenance bays,
etc., by providing covered facilities, such as covered wash
racks, and by providing trench drains, curbing, and grading to
divert stormwater fromthe area served by the separator. The
use of valved diversion boxes, nulti-level weirs, flow diversion
channels, and orifice plates within separators is discouraged.

Di version val ves operated by installation personnel are not
recommended for nost applications. Proper operating procedures
cannot be ensured, and discharges of oily water to the
environnent may result. Likew se, w thout proper nmaintenance,
weirs and orifice plates can becone fouled with debris and thus
becone ineffective. Cogging of orifice plates by debris is the
rule rather than the exception at nost separators.

Past designs have utilized orifice control in shear gates,
knife gate valves and small pipe dianeter inlets as nethods of
[imting hydraulic overload of the oil/water separator. A
probl em observed at several installations was fouling of the flow
restriction device by cups, bottles, and debris. Even orifice
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shear gates that are readily cleared of obstructions by lifting
the handl e are commonly be left unattended, or are wired into the
open position. An associated problemw th providing flow
restriction is that the pipe ahead of the separator becones a
sedi nent basin instead of a carrier pipe.

It is therefore essential tolimt the stormnater entering the
oi |l /water separator to mnimze the size. However, the designer
is encouraged to provide a safety factor to accommbdat e
unexpected flow variations. The designer should coordinate with
the installation master planners on surrounding future use or
expansi ons.

3.1.3 Solids Concentrations

An accurate neasure of the total solids concentration wll be
rarely available. Estimtes nmust be nade fromthe type of
facility the treatnment equipnent is to serve.

The desi gner shoul d expect sand and grit fromany type
of wash rack or cleaning activity and provi de storage
capacity within the separator for the accumul ati on of
grit. Storage should acconodate the users anticipated
frequency of cleaning, ie, if the user will clean the
sedinment fromthe unit on a nonthly basis, then one
nmont hs sedi nent storage shoul d be provided.

The estinmated volunme of sand and grit is to be based on the
type of vehicle or equipnment to be washed and the | ocal soi
conditions. Wshing operations of tracked vehicles operated in a
cohesive soil environnment will produce nmuch nore grit than smal
wheel ed vehicles operated in a sandy environnent. |In addition to
sand and grit, the separator will also capture various other
heavy solids such as machi ne parts and anmunition brass. There
are cases where grit may not be a significant problem such as a
m ssil e mai ntenance facility or other facilities where equi pnent
washi ng operations are not paranount. However, a neans for
removal of settleable solids nust comonly be provided in any
oi |l /water separator. The exact amount of grit and solids is not
as inportant as the know edge that they do enter the system and
t hat one nust design for renoval fromthe separator. As wll
noted | ater, provisions of adequate detention time for renoval of
oils and greases by flotation wll also allow for the settling of
solids. It should be noted that certain sources such as
washracks or vehicle maintenance cleaning activities using high
pressure, low flow (either cold or hot water) equi pnent can have
suspended solids concentrations as high as 20,000 ng/l or nore.
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At wash facilities, there may al so be floating debris which if
not renoved will interfere with the proper operation of the
separator by blocking weirs and pipes. Again, there is no way to
accurately quantify the debris that may enter the treatnent
system but the designer nust be aware that the problem and
desi gn screeni ng devices accordingly. Debris generally consists
of itenms such as plastic cups, beverage bottles, plastic
wr appers, rags, grass clippings and other forns of vegetation,
and ot her discarded itens.

3.1.4 Ols and G eases

There are various nmethods available for determning oil and
grease content in a wastewater. There are testing and anal ysis
procedures which allow determ nation of vegetable sources as
di stingui shed from m neral sources. However, because of
extrenely variable conditions at nost installations and the | ack
of commtment to long termsanpling, the results may not be
consistent or reliable. Again, the designer wll probably be
forced to estinmate quantities, types, and conditions of the oils
and greases contained in wastewaters based on the type of
facility served. Condition of the oil indicates if it is
enul sified, dissolved, or free. Free oil wll be defined as that
which is separable by gravity in a reasonable tine period,
normally a few hours. For gravity separation, the primary
concern is free oil and grease because gravity separators are not
effective in renoving enul sified or dissolved oils. To be
conservative, the designer should determne frominstallation
users the heaviest oils which wll be encountered. Frequently, a
specific gravity greater than 0.90 will be appropriate for
design. The greater the difference in specific gravity between
the oil and water, the nore efficient separation will be. The
desi gner should al so be aware that many nmanufacturers attenpt to
provide a scientific basis for their calculations by presenting
an oil droplet size distribution, and then suggesting that such a
determ nation can be nade by using the Susceptibility to
Separation (STS) Test described in American PetroleumlInstitute
(APlI') Publication 421. The STS test does not produce such data.
Data concerning the oil droplet size distribution will frequently
be stated in manufacturers literature as foll ows:

Greater than 150 m crons [ ] percent
Greater than 120 m crons [ ] percent
Greater than 90 m crons [ ] percent
Greater than 60 m crons [ ] percent
Less than 60 m crons [ ] percent
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It should be noted that there is no known or recognized
testing or analytical procedure that will provide the
information required to conplete the table above. Lack
of adequate testing nmakes providing accurate and
conveni ent design guidance difficult. This is an

i nportant consideration in that it makes many of the
reported rating procedures for conmmercially avail abl e
oi |l /water separators invalid for application to Arny
wast ewaters specifically, and for nost other
applications as well. Also, much of the apparent

t heoretical basis for calculations in manufacturers
"design manual s" is extrenely suspect at best.

The API and nost manufacturers use Stokes Law as a basis for
t heoretical conmputations regarding gravity separation of oil from
wat er. Stokes Law has historically been used as a basis for
under standing the principles of and significant factors inpacting
separation of settleable solids fromwastewater by gravity.
Equation 2 belowis a sinplified version of Stokes Law, and can
be found in standard hydraulics textbooks. The equation predicts
the termnal velocity of material suspended in Iiquid and having
a density less than, or greater than, that of the liquid. The
velocity at which suspended material rises or settles can be used
as a basis for predicting the size and di nensi ons of the renoval
chanber. Sinplifications used in devel oping Equation 2 are
primarily constant acceleration due to gravity, lamnar flow
conditions around the rising or falling particles (low Reynol ds
nunber), and spherical particle shape.

54,48 2 Equation 2
Vv, = m (Dp_DV\)dp
wher e:
Vp = velocity of particle (cmsec),
M = absolute viscosity (poise),
D, = density of particle (g/cc),
D, = density of water (g/cc), and
d, = diameter of particle (cm.

The followng is a brief summary of the influence of certain
factors on the termnal velocity of particles suspended in
wastewater requiring pretreatnment by a gravity separator:

(1) As the dianmeter of particles increases, velocity
I ncr eases,
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(2) As tenperature increases, velocity increases,

(3) As the difference in specific gravity increases,
vel ocity increases.

Qoviously, as the termnal velocity increases, the period of
time and size of the separation chanber can be decreased for a
given flowate. Mnufacturers of oil/water separators frequently
"rate" the capacity of their units using conditions which are not
commonly found in mlitary applications. For exanple, sone
manuf acturers rate the capacity of their units at tenperatures in
excess of 37°C (100°F).

The followng is intended to nmake the reader aware of the
extent to which suspended solids having a density greater than
water will accunulate in a separator designed for oil separation.
Assune that the density of oil is 0.90 g/cc, suspended solids
2.65 g/cc, and that the wastewater tenperature is 20°C. Then, p
= 1.0087 x 1072 poi se.

- 54. 48 (0.90-1.0)d? Equation 3

1. 0087x10 2

wher e:

d, = dianeter of oil droplet (mcrons), and

Ve = termnal velocity of oil droplet (cnlsec).

v, - 54. 48 (2.65-1.0)d? Equation 4
1.0087 x 102

wher e:

Vs = velocity of settling particles (cnsec), and
ds = dianmeter of settling particles (mcrons).

- 5448 (. 90-1.0)d?

°  1.0087 x 1072
Dividing (4) by (5):

Equation 5

Vs _ 1.65dg
Vo, -0.10d2
\Y dz
— - “16.5—=,
A d

(o]

If Vs= V,(rise rate of oil droplets equals settling rate of
solid particles), then
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d? - 16.5 d2

And if d, = 1, then
dZ =1, and
-16.5dg = 0

. 25
Therefore, solids which have 1/4 the diameter of oil particles
will settle at the sane velocity as the oil rises.

If ds = d,, then

V
—S = -1.65
V

(o]

Therefore, the solids will settle at a velocity 16.5 tines that
of the oil when dg = d,.

Table 2-1 (next page) is a sunmary of wastewater
characteristics. The designer should note that this data is
approximately ten years old. However, it is the nbst accurate
data that is available at this tine.

The specific gravity of oil to be renoved should be determ ned
usi ng published data representative of the oil expected in the
wastewater. In general, the specific gravity will range from
0.82 to 0.95. The heaviest oil expected should be used for
cal cul ati ons regardi ng separator sizing.

3.1.5 Wastewater Tenperature and Viscosity

| nformati on concerni ng wastewat er tenperature, and rel evant
density and viscosity data is avail able from many good
references. The | owest wastewater tenperature can be estimated
fromthe anbient air tenperatures experienced during washi ng
operations, and considering the water source such as potable
wat er mai ns or HPHW cl eani ng machi nes. The anbi ent ground
tenperature several feet bel ow grade (where nost separators wl|
be |l ocated) is also a good indicator of the eventual wastewater
tenperature. In general, a conservative value within the 4.5-
15.5 °C (40-60 °F) range should be used unl ess actual testing
indicates differently. The lower the tenperature the nore
difficult separation will be, therefore, the | owest tenperatures
shoul d be used in sizing the separator. In cold clinmates, the
use of insulation or a heating systemmy be justified.

3.1.6 Oher Contam nates
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Table 2-1
Data Summary of Waste Water Characteristics
Activity Constituent Sample Type Concentration
or (mg/L) or
Condition Unit
Engine Pack Cleaning Total Grease & Oil Grab 17061
(including filter Grab 18855
removal) Avg 17958
pH Grab 7.6
Grab 8.0
Grab 7.5
Composite 7.5
Tot. Suspended Solids Composite 2260
Settleable Solids Composite 6.2 (ml/L)
% Volatile Solids Composite 27
Tot. Dissolved Solids Composite 135
CcoD Composite 1020
Temperature N/A 17.5°C
Exterior Cleaning Total Grease & 0il Grab 412
(M-60 tank) Grab 1022
Avg 717
pH Grab 7.7
Grab 7.7
Tot. Suspended Solids Grab 5900
Grab 2975
Avg 4438
Exterior Cleaning Total Grease & 0il Grab 3448
(M-60 tank) Grab 664
Avg 2056
pH Grab 7.3
Tot. Suspended Solids Grab 2375
Settleable Solids Grab 7.0 (ml/L)
COoD Grab 2250
BOD Grab 250
Tot. Dissolved Solids Grab 160
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Engine Compartment Total Grease & 0il Grab 664
Cleaning (M-60 tank) pH Composite 7.5
Tot. Suspended Solids Composite 957
Settleable Solids Composite 0.25 (ml/L)
COD Composite 1800
BOD Composite 192
Tot. Dissolved Solids Composite 160
Engine Compartment Total Grease & 0il Grab 553
Cleaning (M-60 tank Emulsified 0il Grab 557
for special run) Dissolved 0il Grab 11
Heavy Metals
Sample cd Cr Ni Pb Zn Fe Basis
Total Heavy Metals 0.86 0.08 0.11 0.05 1.2 7.2 mg/L
Dissolved Heavy Metals 0.017 0.012 0.02 0.005 <0.005 2.5 mg/L

Note: Adapted from reference 8.

As nentioned previously, a very common problemwith mlitary
oil /water separators is the presence of detergents and oi
emul sifiers which inhibit the renoval of oil by gravity
separation. A gravity oil/water separator is designed to renove
free oil, not enulsified or dissolved oil.

Detergents will have a detrinmental inpact on the

performance of gravity separators. It is inperative

that the user and operator of an oil/water separator be

informed that if emulsifiers (detergents) are all owed

to enter the system the effluent quality wll be

degr aded.
Stringent oil and grease standards may not be net if
detergents are introduced into the waste stream Therefore,
installation should prohibit the use of detergents. Chem cal
solutions, solvents, hydraulic fluids, and simlar contam nants
al so have a detrinental effect on gravity separation. |If the
desi gner has reason to suspect these contam nants, testing should
be perforned to identify and quantify all materials. If it is
determ ned that significant quantities of these contam nants
exist in the waste stream then further treatnent may be
necessary.

t he

The pH of the wastewater w ||
If the water is al kaline (pH above 9.0),
treatment beyond gravity separation wl|

affect oil renoval efficiency.
t hen addi ti onal
be required.

3.1.7 Separator Design
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Separator design will involve significant engineering
j udgenent. The separation chanber may require provision of three
separate storage vol unes:

(1) A volunme for separated oil storage at the top of the
chanber .

(2) A volume for settleable solids accunulation at the bottom
of the chanber.

(3) A volune required to give adequate flowthrough detention
time for separation of oil fromthe wastewater stream

The nost reliable way of determ ning the size of each vol une
is fromsone formof analysis of the actual wastewater flow to be
treated. Sinple separation testing can be acconplished with
representative sanples in graduated cylinders that are allowed to
settle for variable periods of tinme. For exanple, allowng a one
liter sanple to settle for one hour will result in neasurable
gquantities of oil and sedinent in the cylinder. Sanpling the
wat er portion below the floating oil and above the settled
solids, and then testing for oil and grease, dissolved organic
content (COD and/or BOD), and suspended solids will provide a
basis for predicting quality of the effluent froma separator
allow ng for one hour detention tine. This assunmes sufficient
danpi ng of turbulence in the inlet chanber, and ot her
considerations. Sanpling and testing under ideal circunstances
woul d invol ve taking several sanples representing the variable
activities found at the wastewater source.

Wth information on the anticipated frequency of solids
removal fromthe separator, the designer can size the vol une
required for settleable solids storage.

Anot her source of information is operational experience with
exi sting separators treating simlar wastes. Review of operation
and nmai ntenance records, conversation w th nmai ntenance personnel,
and visits to installation on-site separators can provide
val uabl e insight for the designer.

Regardi ng the separation zone or flowthrough volunme within a
separator, there are nunerous "rules of thunb" regarding the
di mrensions of this chanber. There are also two factors commonly
considered in design; (1) surface |loading rate, and (2) detention
time at the appropriate peak flow rate. Many manufacturers and
APl relate the surface loading rate to the termnal rise velocity
of oil droplets. As noted earlier, this does have theoretical
merit if the droplet size and distribution within a wastewater
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are known. However, this is rarely the case with mlitary
wastewaters. Rules of thunb comonly used are: depths of chanber
inthe 1.22 to 2.44 neter (4 to 8 feet) range, length to width
ratios of 3 to 5, and horizontal velocity through the chanber of
0.9 mimn (3 ft/mm or less. These "rules of thunb" have a
practical basis. They attenpt to limt turbulence within the
separation zone and provi de a reasonabl e depth for maintenance
whi | e consi dering construction costs.

Surface loading rates as low as 2.5 n?¥/day/nf (60 gpd/ft?), and
as high as 42 n¥/ day/nt (1000 gpd/ft2) or nore have been used. A
common form of the equation relating surface area to term na
vel ocity is:

A = K QI V, Equation 6

wher e:

A, = surface area of the separator, or horizontal projected
area of parallel plates,

K; = a dinmensionless factor describing turbul ence and short
circuiting (values range from1l.2 to 2.0)

Q,=mxinmumrelative flowrate

Vi, = termnal rise of settling velocity

As noted earlier, this equation has limted application other
than as a mathematical tool to understand the process. The
limting factor is the inability to accurately determ ne the
termnal velocity which is critical to achieving a desired
per f ormance | evel

Detention tines from45 mnutes to 2 hours are common, but
sone waste streans have required up to 8 hours detention tinme. O
course with enmulsified oil and grease gravity separation is
i npractical, and sone process wll be needed to break the
enul si fication.

3.2 Equi pnent Sel ection
3.2.1 Ceneral

There are two choices in the selection of oil/water
separators: comercially avail able, prefabricated units and cast-
i n-place concrete separators. Prefabricated nodels can be
furnished with sone formof coal escing nmedia. Usually, the
prefabricated unit will have |east capital cost when conpared to
a properly designed, cast-in-place separator. The designer
shoul d make the decision based on | ocal conditions, perfornmance
requi renents, project characteristics, budget constraints, and
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user preference. Do not rely solely on manufacturer clains
concerning the rated fl ow capacity of their equipnent. To
provi de an adequate design, the engineer nust specify m ni num
physi cal size or rated capacity of the separator to produce an
effluent suitable for discharge to a sanitary or industrial sewer
(50-100 ng/l oil and grease). The engi neer should prepare an
anal ysis show ng required separation area and volune to achi eve
the specified performance under |am nar flow conditions.

Cal cul ati ons based on the design flowate, m ni num wast ewat er
tenperature, specific gravities of the oil and wastewater,

absol ute viscosity, and m ninmum size oil particle to be renoved,
W ll be used to size the oil separation conpartnment. Typica
hydraulic detention tinmes at design flowate will be 45 m nutes
to 2 hours.

The cast-in-place, concrete oil/water separator has been a
standard design for many years in Corps Districts. However,
there has been a | ack of consistency in construction because nmany
Districts have devel oped their own standard design. These
standards do not include the many of the paraneters discussed in
this ETL. As an exanple, it is critical that the designer review
the concrete design mx for all concrete separators to ensure a
proper m x. The concrete m x should be evaluated to determne if
pozzol ans and silica funme should be added to inprove the
wat erti ghtness of the environnmental structure according to AC
Manual of Concrete Practice, Standards 350R-89 and 515. 1R-79.
Lower water/cenent ratios should be considered to i nprove the
wat erti ghtness of the separator. Specific questions should be
directed to the Waterway Experinent Station, CEWES-SC, 601-634-
3277, or to CENPD-EN-G 0. Kiefer, 503-326-7359.

3.2.2 Design Principles

VWhat ever equi pnent is chosen, there are design principles that
must be followed to obtain a systemthat wll function properly.
Clearly, hydraulic overloading and the | ack of maintenance are
the two nost serious problens affecting the operation of
separator systens. |In many cases, maintenance problens are
caused by poor access and | ack of thought during design
concerni ng mai ntenance procedures for solids and oil renoval.

The nore difficult equipnment is to clean and maintain, the | ess
mai ntenance it will receive. Hydraulic overloading is nost often
caused by allowing stormwater to pass through the system The
desi gner shoul d observe the follow ng principles:

a. GCeneral Separator Design. Open tankage for oil/water
separators is recommended if not prohibited by air quality
st andards or weat her conditions. The use of bel ow grade,
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conpletely covered or encl osed separators with only manways for
access is discouraged at nost |locations. (This does not apply to
| ocati ons where vapor |loss control or cold climate is a factor in
separator design.) Separators bel ow grade with access nanhol es
and extension tubes to the surface (such as in horizontal,
cylindrical units) are not recommended because of the obvious
probl ens associated with visual inspection, cleaning,

mai nt enance, and safety. The designer is encouraged to provide
an open type unit with renovable grates, covers, or guard rail in
order to mnimze safety problens and inprove accessibility. The
preferred design is a separator with the top at or above grade
and open to the atnosphere, or if absolutely necessary, a cover
which is conpletely renovable. Access for routine sanpling of
wast ewat er shoul d be provided. The cover should be designed so
that it is easily renovable by one person w thout the use of
speci al hoists or other equipnent. The system should be designed
W th consideration given to the personnel who nust maintain and
service the equipnment. A separator that is conpletely open wll
require a guard rail around the top for personnel safety. The
rail should be designed with a renovabl e section for access
during cl eani ng operati ons.

Suppl enental heating may be justified for separators in cold
regions if wastewatwer flows are intermttent and tenperatures
drop below freezing. Insulation of the separator can reduce heat
loss, but if there is insufficient heat input fromthe influent
wast ewat er or adjacent ground surfaces, the liquid inside will be
susceptible to freezing. Submerged, explosion proof electric
heater coils or steamcoils nmay be necessary. However, this
beconmes an additi onal mai ntenance concern and coordination with
the installation is nandatory. Freezing concerns are inportant
where the custoner has requested the separator be placed above
gr ound.

A maj or problem associated with oil/water separators is |ack
of mai ntenance. The designer should attenpt to sinplify
operati on and mai ntenance procedures w thout sacrificing
performance. Therefore, designs should include the m nimm
nunber of mechani cal conponents necessary for proper operation.
O her considerations include having replacenent equi pnent
commercially available in the area, and qualified manpower
avai lable to the user of the facility.

Soil and sedinment has historically been a problemwth
oi | /water separators, even those which are preceded by grit
chanbers. The inclusion of a sedinentation basin and storage
conpartnment integral to the separator unit will be mandatory for
all designs. The size of the sedinent storage volunme will be
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based on the expected influent solids |oading and the antici pated
frequency of cleanout. Punpout connections or other appropriate
means of sludge renoval shall be provided.

b. Conventional Gavity Separation vs. Coal escing Designs.
Gravity is the primary force driving the separation of particles
in both conventional and coal escing oil/water separators. The
term "enhanced" or "coalescing" is often applied to separators
whi ch contain parallel plates, tubes, or nmedia packs to aid the
gravity process. For the purposes of this ETL, the term
"conventional gravity" refers to separators w thout any of the
above devices. The term "coal escing”, when considered in terns
of oil/water separation, refers to the aggl onmeration of oi
particles along a flat surface, or on a nedium constructed of a
mat eri al having an ol eophillic property, usually pol ypropyl ene.
The theory is that the oil will agglonerate at the nedia surface,
and then rise to the surface nmuch qui cker than by un-ai ded
gravity separation. Several manufacturers produce separators
with inclined plate or tube type coal esci ng packs. API

Publ i cati on 421 does not contain data on ol eophillic type,
coal esci ng separators, but does have limted information on
paral l el plate separators. It states, "petroleumindustry data

are insufficient to conclude that parallel-plate units offer
overal | superior performance."

The use of any type of coal escing device will conplicate
operation and mai ntenance of the separator. The devices tend to
foul and becone bl ocked with debris and suspended particles
attached to the oil. If the coal escing pack is constructed of an
ol eophilic material, the problemis magnified. Therefore, the
media will be renovabl e and capabl e of being cl eaned or replaced
as required. The designer should consider the problens and
safety issues (confined space entry) associated wth these
devi ces and design accordingly. It is reconmmended that
conventional gravity-type, APl cast-in-place separators be
desi gned for sites producing wastewater with a hi gh suspended

solids or debris loading. |If a coal escing separator is
warranted, then particular attention should be paid to
mai nt enance and safety design features. It is not |likely that

coal escing nmedi a separators will receive adequate nuintenance at
nmost mlitary installations.

| f coal escing separators are required, then only nodels which
use the inclined plate (or tube type) coal escer pack with surface
area desi gned using Stokes' Law, are recomended. M ninum
spacing for inclined plates will be 1.9 cm (3/4 inch).
Manuf acturer's clainms of greatly enhanced efficiencies based on
the ol eophillic properties of their media pack should be
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i nvestigated thoroughly before being accepted. The use of other
types of nedia packs (other than inclined plate or tube type)
such as coal escing or oleophillic filters or screens will not be
al | oned.

c. Stormnater Inflow As nentioned previously, stormater

i nfl ow nust be elimnated to the maxi num extent practical. (See

t he above di scussion concerning wastewater flow rates.) In nost
cases, rainwater froma significant stormevent will greatly
exceed the normal wastewater flow from process operations. Excess
fl ow causes water levels in undersized separators to rise and
flood oil skimm ng devices such as rotating skinmers. The result

is to fill the waste oil holding tank with stormmvater at the
first rainfall. The solutionis tolimt the influx of rainwater
wherever possible. [|f this cannot be done, then the separator

nmust be sized to handle the excess flow This approach is

di scouraged because (1) the increased separator size will add
significant costs, and (2) in sone cases, separator effluent is
routed to a sanitary sewer, resulting in increased treatnent
costs, and possible overl oading of the WMP.

d. Wastewater Conveyance. Oly wastewater will be conveyed to
the oil/water separator by surface flow, open channels, gravity
pi ping, force mains, or by a conbination of the above. Punping
of wastewater will be avoided, if possible, to prevent mechani cal
enul sification. Were site restraints dictate punping however,
only progressing cavity punps, pneumatic ejectors, or other |ow
shear punping devices wll be considered. Centrifugal punps wll
not be used. The use of closed underground piping will be kept
to a mnimum The preferred nethod of transport shall be by open
channel flow and |eft uncovered, if possible. |[If covered, a
light duty grating or cover designed to handle the wheel or track
| oadings will be specified. The channels will be designed for

cl eaning by hand. They wll be w de enough to use shovels, but
not so deep that hand cleaning is inpossible. Consideration
shoul d al so be given to flushing the channels with water. The
heavy solids | oadi ng should be considered during the design of

cl osed piping. Adequate slope and sufficient cleanouts will be
provi ded. Open channels in lieu of typical waste drain pipes
must be evaluated in terns of cost, design needs, and
practicality.

e. Separator Inlet. The inlet to the separator will be designed
to mnimze turbul ence and to prevent short circuiting by
distributing the flow equally across the separator. Energy

di ssipators will be provided at all separator inlets. The inlet
will be designed for free-fall conditions with no flooding of the
inlet at peak flow.
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f. Screening Devices. The designer will not use commercially
avai | abl e nechani cal screening devices unless directed to do so
by the user. The preferred design is a renovable inlet trash
screen with an approximate 1.9 cmto 3.8 cm (3/4 to 1-1/2 in)
mesh opening. The screen should be fabricated using corrosion
resistant materials. Renoval of trash and floating debris wll
be a manual operation as needed.

g. Git Renoval Equipnent. The designer may be tenpted to use
one of several types of comercially available grit renova
devices. Unless grit renoval is required by the user, it wll

not be allowed. Instead, the design should be based on gravity
separation of grit with periodic renoval by truck-nounted suction
equi pnent. Mechanical grit renoval systens are difficult to
properly maintain and to keep operating at the typical mlitary
installation. The use of a ranp at one end of the grit chanber
for equi pnment (small front end | oader) access should only be
considered if the material to be renoved consists primarily of
sand and dewaters readily. |If the designer expects the grit
chanber to contain "soupy" material due to significant quantities
of silt and clay, a ranp for equi pnent access will not be
provided. 1In any case, grit renoval nethods and devices shall be
conpatible wwth the capabilities and equi pnment of the using
agency.

h. QI Skimmng Device. A common skimm ng device used at
mlitary installations is the manually operated, rotating slotted
pi pe ski mer which has perfornmed with varying degrees of success.
Desi gner m sconceptions, inproper operation, separator flooding,
and excessive quantities of floating debris have all contributed
to the general failure of pipe skinrers. Proper design of a
separator with respect to flowrates and the elimnation of
stormwater wll solve the flooding problem The designer nust
provi de for skimer access and ease of operation, and for
screening of the influent to renove floating debris. |[If rotating
skimers are used, the hand wheel operated type shall be
specified in lieu of the "lever" operated type. Rope skimrers or
floating skimers may al so be considered and will be used where
the liquid |level cannot be controll ed.

Strong consi deration should be given to the elimnation of oi
ski mmi ng (renoval ) devices conpletely, although effluent quality
i s sonmewhat inproved when oil is renoved fromthe separator in
this manner. QI would then be allowed to accunmul ate on the
wat er surface in the separator, and be renoved by suction
equi pnent on a periodi c basis.
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| f skinmers are used, waste oil should be routed to a hol di ng
tank made integral with the separator tank. Detached waste oi
hol di ng tanks will not be used unless |arge volunmes nmake the use
of integral holding tanks inpractical. The use of separate
under ground hol ding tanks wll conplicate the design and
permtting procedures due to environnental regulations (see
Section 2). Mninmum hol ding tank vol une shall equal the capacity
of the separator in liters/ mn (1pm) over sone reasonable tine
peri od.

i. Wirs. Do not use fixed concrete weirs in cast-in-place
separators or grit chanbers. Provide an adjustable netal
(al um num v-notch or broad crested weir attached to concrete
baffles to allow for construction tolerances and field
adjustnent. The range of adjustnent should be approxi mately 10-
15 cm(4-6 in). Sufficient weir |engths should be provided to
prevent oil short-circuiting due to excessive velocities over the
weir.

J]. Site Accessibility. Paved access to oil/water separators is
essential to allow servicing and mai ntenance of equi pnment. The
desi gner shoul d eval uate mai ntenance requirenents and |ay out the
separator site accordingly. Installation personnel should be
able to acconplish the work with mnimal |abor and disruption of
activities.

k. Aesthetics. The designer nust inquire during the early
design phase if there wll be limtations placed on separator

| ocation. Aesthetics are usually nore inportant near

adm ni strative areas than around nai ntenance areas. However,

aest hetics should not preclude good engi neering practice, and
conformance with the design principles identified in this ETL, in
order to provide the custoner with a reliable oil/water

separator. visually screening the separator or installing a

bel ow grade separator in a concrete vault can be used to neet
bot h aesthetic and technical requirenents.

|. Secondary Containnment for Separator and/or Piping.

Envi ronmental regul ati ons are becomng increasingly strict as
they pertain to the design of oil/water separation systens.
However, this ETL is not intended to anticipate all the future
regul ations pertaining to secondary contai nnment. The designer
shoul d eval uate Federal, state and | ocal requirenents pertaining
to secondary containment. Overly conservative and bl anket
assessnments can | ead to substantial expenditures that are not
warrant ed and reduce avail abl e funds.
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m Cover/venting Requirenents. The requirenent for cover and
venting is a site specific concern. Local fire officials at
different installations have sonetinmes required conpliance with
National Fire Protection Association Standard 30 for venting of
the oil/water separator and waste oil storage tanks due to a
potential flammabl e at nosphere. Sonme |ocal regulators in
California require treatnment of air em ssions from separators
(SCAQWD Rul e 464). Separator covers are sealed to prevent

| eakage and enable off-gas treatnment with a vapor recovery or

di sposal system |If the designer is faced with an air em ssion
standard, the separator may need to be vapor tight and woul d
precl ude the use of open tankage.

n. Safety. The designer shall consider OSMA standards and the
Corps of Engineers Safety and Health Requirenments Manual (EM 385-
1-1) as it pertains to the design of the oil/water separator. Any
open tankage shall have adequate safety rails and grates to cover
the design loadings. Installations typically have one person
servicing an oil/water separator and the design should allow for
l[ifting the necessary grates by a single individual. Confined
space entry should be a concern for the designer when eval uating
t he operation and mai ntenance of the oil/water separator system
It is becom ng nore common for sone users to place

premanuf actured separators in vaults to ensure a secondary

contai nment and | eak detection system The vaults present
problenms with confined space entry, maintenance access, explosive
at nospheres, and groundwater that nust be considered.

3.3 Construction Considerations
3.3.1 Construction Managenent

To insure that construction managenent personnel fully
understand the design intent of the equi pnment specified by the
design engineer, it is inperative that all submttals and shop
drawi ngs for prefabricated equi pnent be reviewed by engi neers
prior to approval.

3.3.2 Performance Quar ant ees

The contract specifications for prefabricated units shal
requi re m ni mum perfornmance guarant ees based on influent
characteristics stated in the specifications. The Contractor
shall be required to replace installed equi pnment not performng
to the level required by the these specifications at no
addi tional cost to the Governnment.

3.3.3 Miltiple Usage
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The designer is encouraged to review installation utility
plans and mnimze the installation of new separators if existing
separators can be used, or conbine flows fromseveral sites into
a single new separator. This assunes conpatibility of waste
streans and topographic features, and drai nage can be
acconpl i shed wi t hout punping and nmechanically emul sifying the
oil/petroleum Fewer oil/water separators to nmaintain and
operate may i nprove the overall operation for the installation.

3.3.4 Newvs. Retrofit

The designer should determne if stormmater is reducing the
treatnent efficiency of the oil/water separator. This may
indicate that site inprovenents are required, and not replacenent
of the oil/water separator. Elimnation of roof drain
connections and surface runoff could dramatically inprove the
treatnment efficiency of the oil/water separator. |In addition to
the reduction of stormmater inflow, existing oil/water separators
may be upgraded with the addition of parallel plates, the
redesi gn of influent and effluent baffleing, or the redesign of
ski mm ng devices to inprove treatnent efficiency. The designer
shoul d use criteria contained in this ETL for existing separators
that are not producing satisfactory effluent. New separators,
however, should incorporate all applicable criteria to elimnate
hydraul i ¢ overl oadi ng due to stornmater.

4. MATERI ALS OF CONSTRUCTI ON

Ol /water separator units covered in this ETL wll be
constructed of reinforced concrete (RC), steel, or fiberglass
reinforced plastic (FRP).

4.1 Reinforced Concrete Tanks

As indicated in Section 3, RC tanks will generally be used at
Arny notor pools where large treatnment units are required to
remove the heavy concentrations of suspended solids, oils and
greases from wastewaters generated by tactical and non-tactical
vehi cl e washi ng and mai ntenance activities. RC tanks wll be
ei ther cast-in-place or constructed of prefabricated concrete
units. RC tanks wll be open to the atnosphere with al um num
grated covers, and with gal vani zed steel or alumnumrailing
around the perinmeter of the tank. Al railing will have a
renovabl e section or sections for nmaintenance purposes.

4.2 Steel and Fi berglass Reinforced Plastic Tanks
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Open steel and FRP tanks will be provided with al um num grated
covers, and with gal vani zed steel or alumnumrailing around the
perinmeter of the tank. Al railing will have a renovabl e section
or sections for nmaintenance purposes. Underground tanks wll be
designed for horizontal installation only. Steel tank separators
W Il be protected against corrosion by either: (1) a fiberglass
reinforced plastic coating system or (2) a STI-P3 corrosion
control system The STI-P3 systemw || provide an exterior
protective coating, cathodic protection and electrical isolation
for corrosion protection.

It should be re-enphasized from Section 3 that cl osed,
underground oil/water separators are not recommended for notor
pool areas due to the heavy solids |oading, and excessive oil and
grease generated by intensive vehicle washing and mai nt enance
activities. The inherent problens related to inspection,
sanpling and renovi ng accunul ated sludge solids, oil and grease
from cl osed underground tanks nakes them undesirable for use.
Where they must be installed however, the provision of adequate
access openings for inspection, sanpling and renoving solids,
oils and greases is required.

Sone users, such as the Air Force, may require bel ow grade
separators to be enclosed in a reinforced concrete vault. The
top of belowgrade vaults will be open to the atnosphere and w |
be provided with alum num grated covers, and with gal vani zed
steel or alumnumrailing around the perineter of the tank. Al

railing will have a renovable section or sections for naintenance
purposes. Sone users may al so require that separators be
install ed above grade, either inside or outside buildings. In

t hese situations, wastewater punping may also be required to lift
wast ewat er for treatnent.

4.3 Interior Protective Coating

Steel separators will be provided with an interior protective
epoxy coating system In sone states, such as Illinois, concrete
tanks used to store or collect petroleumproducts are required to
have a |iner system or sonme other surface treatnment designed to
elimnate oil | eakage through porous concrete surfaces.

4.4 Conponents
Separator conponents will be conpatible with the fuels,
| ubricating oils and wastes to be handl ed. These conponents w ||

include inlet and outlet pipe connections, nozzles, diffusers,
baffl es, parallel plate coal escers, exterior piping, etc.

A-41



ETL 1110- 3- 466
26 Aug 94

Exterior piping and connections wll be conpatible with the
fuels, lubricating oils and wastes to be handled. Piping wll be
non-corrosive, dielectric, non-biodegradable and resistant to
m crobial growh. Piping will be capable of w thstanding an
internal pressure of 0.35 kg/cnf (5 psi), and an external H 20
hi ghway | oadi ng as defined in AASHTO s Standard Specification for
Hi ghway Bri dges.

Where required, closed underground tanks will be provided with
a cast iron, alumnumor FRP franme and cover for access. Bel ow
grade structures will be checked to see if buoyant forces are
hi gh enough to cause flotation. Calculations will be perforned
for enpty-tank conditions. |In order to prevent flotation,
adequate neasures wll be taken to anchor structures to bel ow
grade concrete slabs. Were required, tanks will be strapped to
sl abs using corrosion resistant materi al s.

5. OPERATI ON AND MAI NTENANCE CONSI DERATI ONS

Separator units wll be provided wth generous access openi ngs
to all ow mai nt enance i ncl udi ng cl eaning and renoval of parall el
and coal escing plates, sanpling and testing of waste effluent,
periodi c visual inspection, neasurenent of the depth of settled
solids and oil floating on the surface, and periodic renoval of
accunul ated solids and recovered oil products. Access covers
w Il be easily renovable and openings will be |ocated such that
mai nt enance personnel can easily enter and exit the unit. Access
provisions will be such that sanpling can be conducted in
accordance wwth EPA or State testing regul ations. Performance
testing will be required after construction is conplete and
before the separator unit has been accepted by the using agency.
Testing will be used to satisfy performance requirenments found in
the contract specifications. An operations and mai ntenance
manual will be provided for each separator application.

6. WASTEWATER | NFLUENT PUMPI NG

When lifting oily wastewater into the separator unit is
required, one or nore punping units will be provided. Punp
station construction will require adequate space for punps,
pi pi ng and equi pnent, along wth storage volune for settled
solids. Factory assenbled or package type stations wll
generally be circular in design, and will be anchored to base
sl abs where warranted by subsurface conditions. Punp stations
| ocated in cold regions or in seismc zones will require speci al
desi gn consi derati ons.

6.1 Types of Punps
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Only the followi ng types of punps will be allowed: pneumatic
ej ectors, screw punps, plunger punps and progressing-cavity
punps. Centrifugal punps are not acceptable due to the high
turbul ence generated and the likelihood that physical
emul sification of oil wll result. Punp and punp station
construction wll be in accordance with TM 5-814-2. Were
required, flow nmeters will be installed to indicate and record
t he di scharge fromthe punp station

6.2 Operation and Mi ntenance

The design of punping facilities will include access hatches
for the installation, renoval, and replacenent of equipnent.
Interior dinmensions will provide m ninum cl earances between

equi pnent. Eye bolts or trolley beans will be provided for

hoi sting and renovi ng equi pnent from nountings. A suitable neans
will be provided to service and maintain all equipnent. A

drai nage systemw || be provided for collection of wash down,
seepage, and stuffing box | eakage.

6.3 Personnel Safety

Guards will be placed on and around all equi pnent where
operators may cone in contact with noving parts. Warning signs
wi |l be placed at all hazardous | ocations. Punping stations wll
require the use of vertical safety |adders. Adequate |ighting
and ventilation will be provided in conformance with TM 5-814- 2.
Where required for punping facilities in cold regions, heating
will be provided. Design for fire protection will be in ac-
cordance with DOD Manual 4270.1-M and punping stations will be
classified as |light hazard, industrial type occupancies.

6.4 Materials of Construction

Smal |, package type stations will be manufactured of steel or
fiberglass. Wlere steel structures are used, cathodic protection
or appropriate corrosion control mnmeasures will be provided for
t he underground steel shell in conformance with TM 5-811-7.
Alternatively, steel structures may be protected by a concrete or
gunite coating where proof can be furnished by the manufacturer
of satisfactory design life. Al structures will be designed to
withstand flotation. The use of paints and protective coatings
at punping stations will be in accordance with the Water
Envi ronnment Federation (WEF) Manual of Practice No. 17.

6.5 Electrical Equipnent and Standby Power
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Punp station electrical equipnment such as notor starters,
controls, alarns, lighting, etc., will be designed in conformance
with TM 5-811-1. The requirenent for standby power at punping
stations will depend upon the type, location, and critical nature
of the facility. Fixed standby power will be designed in
conformance with TM 5-814- 2.
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